The Effects of Phytoestrogen Genistein on Steroidogenesis and Estrogen Receptor Expression in Porcine Granulosa Cells of Large Follicles.
Genistein is a biologically active isoflavone with estrogenic or antiestrogenic activity which can be found in a variety of soy products. Since in pigs' diet soy is the main source of protein, genistein may affect the reproductive/endocrine systems in these animals. Genistein has been shown to alter porcine ovarian and adrenal steroidogenesis but the mechanism of this action is still not clear. It is known that genistein binds to both estrogen receptor alpha (ERα) and estrogen receptor beta (ERβ), although it has a higher affinity to ERβ. Moreover, this phytoestrogen was demonstrated to posses the activity of protein tyrosine kinase (PTK) inhibitor. The aim of the study was to examine the in vitro effects of genistein on: (1) progesterone (P4) and estradiol (E2) secretion by porcine luteinized granulosa cells harvested from large follicles, and (2) the mRNA and protein expression of ERa and ERβ in these cells. In addition, to verify the role of PTK-dependent mechanisms possibly involved in genistein biological action, we tested the effects of lavendustin C, the nonsteroidal PTK inhibitor, on granulosa cell steroidogenesis. Genistein significantly inhibited P4 and did not affect E2 secretion by porcine luteinized granulosa cells isolated from large follicles. Lavendustin C did not affect basal steroids secretion by examined cells. Genistein did not alter ERa but increased ERβ mRNA levels in the cultured porcine granulosa cells. In contrast to medium follicles, the expression of ERβ protein was unaffected by genistein in granulosa cells of large follicles. To conclude, the soy phytoestrogen genistein acts directly on the porcine ovary to decrease progesterone production and to increase the expression of ERβ mRNA. Moreover, genistein-induced changes in follicular steroidogenesis and granulosal sensitivity to estrogens in pigs may depend on maturity of the follicles.